Introduction
Dicranoloma (Renauld) Renauld is a genus of mosses with a mainly Southern Hemisphere distribution, extending through Malesia into the Northern Hemisphere. In its present circumscription it is estimated to contain 35-40 species after critical revision. Dicranoloma has the highest diversity in Malesia (15 species), followed by Australia (13), New Zealand (10) and the south-western Pacific Islands (9). High numbers of species have also been recorded from southern South America and sub-Antarctic Islands. However, for these areas the genus has not been revised yet and it is expected that after revision only a few closely related species will remain. This is the second in a series of revisions of species of Dicranoloma. The first one (Klazenga 1999 ) dealt with the Malesian species.
For the purpose of this revision Australasia is considered to include Australia, including Lord Howe Island and Norfolk Island, and New Zealand, including Chatham Islands. Dicranolomas occurring on sub-Antarctic Islands belonging to Australia's or New Zealand's external territories, i.e. Macquarie Island, Auckland Islands and Campbell Island, were included in the revision as well, but this did not lead to extra species. Dicranoloma is not found in other Australian or New Zealand external territories. The species of Dicranoloma from New Caledonia, which is considered part of the Australasian bryofloristic region by Tan and Pócs (2000) , will be treated in a future publication, together with species from other south-western Pacific Islands (Vanuatu, Fiji, Samoa, Marquesas Islands, Society Islands and Tubuai Islands) .
Phytogeography of Australasian Dicranoloma
Dicranoloma is represented in Australasia by 15 species. No infraspecific taxa are recognised in this revision. Australia and New Zealand have most of their species (8) Australasia has three species in common with Malesia. Of these Dicranoloma dicarpum (Nees) Paris is a species with a mainly Australasian distribution that also occurs in Papua New Guinea (and Taiwan), D. braunii (Müll.Hal. ex Bosch & Sande Lac.) Paris has a continental South-East Asian, Malesian and Oceanic distribution and has been Dicranoloma belongs to the family Dicranaceae. Its relationship to the mainly Northern Hemisphere genus Dicranum Hedw. has been the subject of much discussion, which has been reviewed by Klazenga (1999) . Norris and Koponen (1989) proposed to restrict Dicranoloma to six north-east Australian and New Caledonian species with a very well-developed limbidium and to transfer all other species traditionally placed in Dicranoloma to Dicranum. This delimitation of Dicranoloma was rejected by Klazenga (1999) . From a cladistic analysis based on morphological characters (Klazenga 1999) both Dicranum and Dicranoloma in the traditional circumscription appear to be paraphyletic and Dicranoloma is nested in Dicranum. However, merging the two would not result in a monophyletic Dicranum. Moreover, the genera can be separated on morphological characters. Dicranoloma sensu Norris and Koponen (1989) turned out to be polyphyletic in this analysis. Evidence from chloroplast sequences (La Farge et al. 2002) indicates that Dicranoloma and Dicranum are not as closely related as they seem to be from morphological evidence.
In the present revision, as in the one of the Malesian species (Klazenga 1999) , the traditional concept of Dicranoloma as circumscribed by Renauld (1909) and Brotherus (1924) is employed. For two of the included species, D. diaphanoneuron (Hampe & Müll.Hal.) Paris and D. trichopodum (Mitt.) Broth., placement in Dicranoloma is dubious, but they fit even worse in other genera. In the absence of information on phylogenetic relationships no new monotypic genera have been described for these species and they have been maintained in Dicranoloma. Margadant and Geissler (1995) correctly pointed out that Megalostylium Dozy & Molk., which is included in the current circumscription of Dicranoloma, antedates Dicranoloma and proposed to conserve Dicranoloma against Megalostylium. However, at the same time they unnecessarily proposed to conserve Dicranoloma with a conserved type that was selected by Norris and Koponen (1989) in a publication in which they advocated a much narrower circumscription of Dicranoloma of which Megalostylium is no part. Consequently, the proposal was recommended for rejection by the Committee for Bryophyta (Zijlstra 1999) .
Although the merit of the Margadant and Geissler's (1995) proposal was somewhat concealed by their mixing up of two different concepts of Dicranoloma, rejection of the proposal to conserve Dicranoloma against Megalostylium does disrupt current usage of the name Dicranoloma and of Megalostylium. For instance, new combinations in Megalostylium will have to be made for all species included in this revision.
Since its publication Megalostylium has remained monotypic and has not been accepted in any taxonomic treatment. Eddy (1988) and later Norris and Koponen (1990) and Klazenga (1999) , suggested that when it would be possible to break up Dicranoloma in smaller monophyletic units the name Megalostylium could be used for a small group of mosses characterised by the absence of a central strand in the stem, aggregated sporogones, short setae and outer peristome plates that are vertically striate, but lack cross-connections between the striae. Of the Australasian species only D. braunii is part of this group.
A proposal for the Committee for Bryophyta to reconsider is in preparation.
Dicranoloma (Renauld) Renauld
Rev. Bryol. 28: 85 (1901) -Leucoloma subg. Dicranoloma Renauld, Prodr. fl. bryol. Madagascar: 61 (1898) . Lectotype: Dicranum platyloma Besch. fide Williams (1913: 109) .
[Description pertains to Australasian material only] Dioicous, nearly always pseudoautoicous. Male plants mostly dwarfed, 0.5-3.0 mm tall, growing in tomentum on stem of female plants. Protonema persistent. Leaves ovate-linear, gradually long acuminate, with or without costa. Perigonia one or more per dwarf male, terminal, laterally displaced. Perigonial leaves broadly ovate to suborbicular, mucronate. Antheridia 2-4 per perigonium, broadly ellipsoid. Paraphyses present or not. Free growing males very rarely found in some species, up to c. 2 cm tall, but still smaller than female plants, with larger perigonia containing around 10 larger antheridia and many filamentous paraphyses.
Female plants more or less robust, up to c. 13 cm tall, sometimes with longer stems if part of stem is creeping or pendent, green to brown glossy to more or less dull, growing in turfs or cushions. Stem reddish to brown, simple or subflorally branched (sympodial) to with extensive lateral branching (monopodial); central strand present (except in D. braunii), cortical cells thin-to thick-walled. Stem epidermis cells elongate to linear, thick-walled. Rhizoids originating from 4-6 initials below leaf insertion. Paraphyllia and pseudoparaphyllia absent. Axillary hairs 4 or fewer per leaf, mostly 2 at either side of costa, deciduous, up to c. 0.8 mm long, filamentous, consisting of up to 12 cells; basal 1-3 cells isodiametric to oblong, often slightly brownish tinged when older; upper cells elongate to linear, colourless; walls smooth. Rhizoidal gemmae present in some species.
Leaves 3-24 mm long, ovate-lanceolate to ovate-linear or triangular-linear, gradually long acuminate to obtuse, smooth to plicate or rugose, flat to canaliculate below, canaliculate, subtubulous or V-shaped above, short decurrent, falcate-secund or erecto-patent to widely patent, frequently with falcate apices; apices fragile and often missing in some species. Alar patches well-defined, more or less triangular, separated from costa by linear, strongly pitted often yellowish or brownish coloured basal juxtacostal cells, passing into basal lamina cells through isodiametric to oblong, thick-walled and strongly pitted supra-alar cells. Margin entire throughout to serrate as far down as upper 3/4 of leaf length, plane. Limbidium present (except in D. braunii), sometimes ill-developed or absent in some specimens, consisting of one to several cell rows. Costa slender to relatively robust, subpercurrent to excurrent (except in D. obesifolium), abaxially smooth throughout or with scattered teeth or prorate cell ends or rows of teeth in upper part, guide cells 2-14, with one or more layers of stereids at either side, often with one or more cells with a distinct lumen among them, abaxially often divided into 3-5 bundles by cells with a large lumen; abaxial and/or adaxial epidermis only differentiated in species or specimens with multiple layers of stereids, consisting of cells with a distinct lumen.
Basal lamina cells elongate to linear, very variable in length within single leaf; walls incrassate, pitted. Upper lamina cells very variable, similar to very different from basal ones, isodiametric to linear, in regular longitudinal rows or not; walls incrassate, pitted or not pitted. Alar cells quadrate to rectangular, inflated or not; walls colourless or yellowish-brown to brown, thin-to thick-walled, collenchymatous in D. eucamptodontoides, mostly not pitted. Limbidium cells linear, with very thick, non-pitted walls and a very narrow, almost indiscernible lumen. Teeth at leaf margin minute to large, consisting of a single cell, lumen similar in size to conspicuously larger than that of adjacent cells.
Perichaetia mostly conspicuous, terminal, often laterally displaced, barrel-shaped to long conical. Perichaetial leaves strongly differentiated from stem leaves; outer perichaetial leaves above an expanded, ovate to broadly ovate, clasping basal part contracted into a long, often recurved subula; inner perichaetial leaves broadly elliptic to broadly ovate-lanceolate, sheathing, truncate to gradually long acuminate to with a long setaceous acumen. Archegonia up to 10 or more per perichaetium, up to c. 2 mm long, with a very long neck, intermingled with a few paraphyses.
Calyptra greenish transparent, cucullate, reaching halfway along theca.
Sporogones solitary or aggregated. Seta variable in length, yellowish, partly reddish when older, smooth; central strand present, inner cortical cells thin-walled, gradually passing into thick-walled outer cortical cells (except in D. braunii). Capsules exserted, cylindrical to narrowly ovoid, straight to curved, curved capsules sometimes distinctly strumose, green between calyptra intact stage* and maturity because of spore mass shining through theca wall, brown when old, reddish at orifice at late annulus-intact and later stages. Theca wall yellowish transparent, opaque when old, consisting of one layer of thick-walled exothecial cells and 3 or 4 layers of thin-walled amphithecial cells. Exothecial cells irregularly shaped, isodiametric to linear, not in a regular pattern or partly in a more or less regular pattern; in cross-section with longest axis perpendicular to theca wall. Stomata present in apophysis, phaneropore. Annulus differentiated, revoluble to more persistent. Peristome haplolepideous. Peristome teeth narrowly triangular, generally erect when dry, bent inward when moist, asymmetrically bifid in upper half; outer face striate with cross-connections (without cross-connections in D. braunii) in basal half or more, papillose above; inner face smooth below, papillose above; inner plates thicker and with trabeculae thicker and more strongly projecting than outer ones (peristome teeth completely different in D. trichopodum). Operculum obliquely rostrate above a conical base.
Spores spherical, finely papillose (coarser in D. trichopodum). Dicranoloma can be diagnosed by its mostly robust plants, long often falcate leaves, well-differentiated alar patches, differentiated border and relatively narrow costa (when compared with, for instance, Campylopus Brid.). It can be separated from Leucoloma Brid. and Sclerodontium Schwägr., which share many of the above-mentioned features, by the smooth, non-papillose upper lamina cells. Sclerodontium also often has a hyaline hair-point. Australasian species of Dicranum can be distinguished from Dicranoloma by the absence of a limbidium and by the at least partly double-layered alar patches. Fig. 1 . Dicranoloma austroscoparium. a-c, j, leaves d, basal lamina cells; e-g, i , upper lamina cells; h, lamina cells at leaf apex; k-n, cross sections through costa, just above alar patches; o-r, cross sections through costa, upper 1/3. a, f, k, o, Bailey 617 (H-BR); b, d-e, n, p, Bailey 609 (H-BR); c, i, m, q, Streimann 29812 (CBG); g-h, j, l, r, Watts 534a (H-BR) .
Plants 2.5-8.5 cm high, yellowish brown, growing in turfs. Stem reddish brown, sparsely subflorally branched, tomentose, densely foliose; central strand present, cortical cells thick-walled. Leaves 3.5-6.4 × 0.8-1.3 mm, ovate-lanceolate, gradually long acuminate, smooth, flat or slightly canaliculate below, V-shaped distally, often subtubulous at c. 2/3 of leaf length, widely patent to erecto-patent. Alar patches 0.22-0.35 × 0.16-0.31 mm. Margin serrate in extreme apical part, entire below, plane. Limbidium consisting of 11-32 rows, reaching almost to leaf apex. Costa 20-45 µm wide, 15-25 (-31) µm thick just above alar patches, subpercurrent, abaxially with two rows of teeth in distal 1/5-2/5; in cross-section elliptic to semi-circular with adaxial side slightly concave to slightly convex and abaxial side convex, guide cells 2-4, with a single layer of stereids at either side, epidermis not differentiated. Basal lamina cells 38-150 (-172) × (6-) 9-13 µm, elongate to linear, not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 1.0-4.0. Upper lamina cells gradually shorter than basal ones (12-) 30-81 × 6-10 µm, elongate to short-linear, straight to oblique to slightly curved or vermiculate, not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 1.5-5.0. Alar cells 18-76 × 14-38 µm, quadrate to rectangular, not inflated; walls firm, 2-5 µm thick, not pitted, colourless to yellowish or orangish. Teeth at leaf margin 5-16 µm, consisting of a single cell, the lumen not much larger than that of adjacent cells. Perichaetia terminal, often laterally displaced. Outer perichaetial leaves with a clasping, ovate to broadly elliptic basal part, abruptly contracted into a reflexed subula. Inner perichaetial leaves elliptic, sheathing, with a hair-like point. Calyptra not found.
Sporogones 1-2 per perichaetium. Seta c. 10 mm long, smooth; in cross-section round to broadly elliptic, 0.16 mm, central strand present, inner cortex gradually passing into outer cortex, outermost 2-3 layers very thick-walled. Capsule c. 2.5 mm long, cylindrical, straight to slightly convex on one side, not strumose. Exothecial cells 32-99 × 18-30 µm, isodiametric to short-linear, irregularly shaped, not in orderly longitudinal rows; becoming isodiametric to oblong towards orifice. Stomata present in apophysis, evenly distributed, phaneropore. Annulus revoluble, consisting of 1-2 cell layers. Peristome teeth orange, 500-560 µm long, 66-76 µm wide at base, narrowly triangular, asymmetrically bifid in upper c. 2/3; outer face striate in basal c. 2/3, with cross-connections in basal c. 1/2, papillose above; inner face smooth in basal c. 1/2, papillose above; outer trabeculae thin; inner trabeculae thick, papillose. Spores 20-25 µm, spherical, finely papillose. (Fig. 2) Robinson (1975: 22 Dixon (1913: 23) .
Distribution
?Dicranum orthopyxis Müll.Hal., Hedwigia 36: 362 (1897). Type: New Zealand, Auckland, G. Zürn (B-holo, destroyed; no isotype located). Synonymised by Dixon (1913: 23) .
?Dicranum pungentella Müll.Hal., Hedwigia 36: 355 (1897)-Leucoloma pungentella (Müll.Hal.) Broth., Nat. Pflanzenfam. I, 3: 323 (1901) Dixon (1912: 437) .
?Dicranum turgidum Müll.Hal., Genera musc. frond.: 290 (1900), nom. nud. Synonymised by Dixon (1913: 23) .
Plants 1.5-11.0 cm high, glossy yellowish or light green to dark green, often dull brown to blackish in the lower parts, growing in turfs. Stem simple or sparsely subflorally branched with extensive intercalary innovations, tomentose, densely foliose; central strand present, cortical cells firm-walled. Leaves 4.7-8.8 × 0.9-1.7 mm, gradually tapering above an ovate base, smooth, canaliculate below, carinate above, falcate-secund. Alar patches 0.23-0.57 × 0.14-0.45 mm. Margin serrulate in upper 0.15-0.50, entire below, plane. Limbidium consisting of (1-) 2-6 (-8) rows, reaching serrulate part of margin or just below or within. Costa 18-35 (-50) µm wide, 18-33 µm thick just above alar patches, subpercurrent, abaxially with scattered teeth in upper part; in cross-section semi-circular with adaxial side straight or slightly raised and abaxial side convex, guide cells 2 (-3), with a single layer of stereids at either side, epidermis not differentiated. Basal lamina cells 25-139 × 7-13 (-15) µm, elongate to linear, not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 0.6-2.0. Upper lamina cells 12-90 (-114) × 5-10 µm, oblong to linear; walls incrassate, pitted, lumen wall ratio 0.6-4.0. Alar cells 13-76 × 8-45 µm, quadrate to rectangular, sometimes slightly inflated; walls thin to firm, 1-3 µm thick, not pitted, colourless to yellowish-brown or brown. Teeth at leaf margin 5-18 µm, consisting of a single cell, the lumen of which is not conspicuously larger than that of adjacent cells. Perichaetia terminal, often laterally displaced. Outer perichaetial leaves with a clasping, ovate to broadly elliptic basal part, abruptly contracted into a reflexed subula. Inner perichaetial leaves with a broadly elliptic, sheathing basal part which is acute or obtuse or shouldered in innermost perichaetial leaves and with a short hair-like point in the lower ones. Calyptra 5.0-6.0 mm, reaching halfway along capsule, cucullate, greenish transparent, brown at apex, smooth, slightly rough above because of bulging cell ends; base entire.
Sporogones solitary or very rarely two per perichaetium. Seta 14.5-29.0 mm long, yellowish, smooth. Capsule 3.0-3.8 mm long, cylindrical, curved, strumose. Exothecial cells 30-120 × 15-30 µm, isodiametric to elongate, irregularly shaped to rectangular; cells at convex side of theca longer and in a slightly more regular pattern than ones at straight side; becoming isodiametric towards capsule mouth. Stomata present in apophysis, more or less evenly distributed, phaneropore. Annulus persistent, consisting of a single cell layer, in places 2 cells thick. Peristome teeth orangish in basal c. 1/2, yellowish above, 350-500 µm long, 90-100 µm wide at base, asymmetrically bifid in upper c. 1/2; outer face vertically striate with cross-connections in basal half, obliquely striate above, with papillae on striae in apical part; inner face smooth in lower c. 2/3, papillose above; outer trabeculae thin, not ornamented; inner trabeculae thick, strongly projecting, papillose, especially in lower half of teeth. Operculum 3.0-3.2 mm, obliquely rostrate above a conical base. Spores 17.0-22.0 µm, spherical, finely papillose.
Illustrations: Wilson (1859, pl. 171, fig. 9 , as Dicranum angustinerve); Dixon (1912, pl. 20, figs. 12-14, as Leucoloma pungentella); Dixon (1913, pl. 4, figs. 12 & 19; pl. 4, fig. 14, as Dicranoloma pungentella); Sainsbury (1955a: 134, pl. 22, fig. 1 ); Catcheside (1980: 106, fig. 38 ); Magill (1981: 131, fig. 35 , South African material); Beever et al. (1992: 46, figs. 24a-e) .
Distribution (Fig. Because of the relatively few layers of stereids at either side of the guide cells the number of rows of guide cells can be determined both from cross-sections through the leaf and from surface view. From cross-sections cells on the transition from lamina to costa tend to be counted as guide cells (cf. Beever et al. 1992) while in surface view these cells are clearly lamina cells. This would not be a problem if the lamina cells closest to the costa would, in cross-section, always look like intermediates between lamina cells and guide cells and would always be counted as guide cells. But they do not and hence the lamina cell closest to the costa is sometimes counted as a guide cell and sometimes as a lamina cell, leading to a larger range of rows of guide cells in both D. billarderi and D. robustum, and to more overlap between the two species. This is made worse by the fact that the shape of the costa in cross-section differs between D. billarderi and D. robustum. In forms of D. robustum with a relatively narrow costa, the costa is straight and mostly not or not much thicker than the lamina, while in D. billarderi the costa is more convex at the abaxial side and the row of lamina cells closest to the costa lies slightly more abaxial than the other rows of lamina cells. Hence, the number of rows of guide cells in D. billarderi, which is almost always two, is often counted as four, which is a number that often occurs in D. robustum. For these reasons only cells that are completely covered by stereids on one or both sides should be counted as guide cells.
In some Tasmanian and New Zealand specimens of D. robustum costae with only two rows of guide cells are found, but almost always leaves with a wider costa will be found on the same plant and otherwise the plants can be identified by the leaf length and the shape of the perichaetial leaves.
Apart from the morphological differences D. billarderi and D. robustum differ in chromosome numbers, n = 12 vs n = 7 (Ramsay 1985) . Scott and Stone's (1976) Sainsbury (1955a) and Dixon (1913) . He was followed by Norris and Koponen (1990) and finally by Klazenga (1999) Klazenga (1999: 73) .
Plants 2-15 cm high, glossy yellowish-green to yellowish-brown, growing in turfs. Stem simple or sparsely subflorally branched, tomentose, densely foliose; central strand absent, cortical cells thick-walled. Gemmae often present in apical part of stem, frequently in large clusters, at base of rhizoids and replacing them, reddish, filamentous, uniseriate. Leaves 3.0-13.0 × 0.5-1.3 mm, triangular-linear to ovate-linear, gradually tapering, or above a broadly ovate basal part rather abruptly contracted into a subula, plicate, flat to canaliculate below, carinate above, mostly widely patent throughout, occasionally falcate-secund or circinate. Alar patches 0.20-0.60 × 0.20-0.50 mm. Margin just above alar patches entire to serrulate, upwards becoming more strongly serrate, coarsely serrate in upper 0.65-0.75, plane. Limbidium absent or rudimentary. Costa 50-100 µm wide, 20-50 (-60) µm thick just above alar patches, subpercurrent or percurrent, abaxially with 2 (-4) rows of teeth in distal 0.50-0.75; in cross-section semi-circular to crescent-shaped with adaxial side straight or convex and abaxial side convex, guide cells 4-6 (-8), adaxially with 1-3 (-3) layers of stereids, abaxially with 1-2 layers of stereids, mostly divided into (2-) 3 (-5) bundles, separated by cells with a larger lumen. Basal lamina cells (30-) 50-180 × 8-18 µm, elongate to linear; walls incrassate, pitted, lumen wall ratio 1.0-3.0. Upper lamina cells (30-) 40-150 (-190) × 5-10 µm, oblong to linear; walls incrassate, pitted, lumen wall ratio 1.0-3.0. Alar cells 20-100 × 15-50 µm, quadrate to rectangular, not inflated; walls firm, 2-7 µm thick, not pitted, colourless to yellowish to brown. Teeth at leaf margin 10-30 µm, consisting of a 1 (-2) cells; lumina not conspicuously larger than in adjacent cells. Perichaetia terminal, often laterally displaced. Perichaetial leaves above a clasping to sheathing, broadly ovate basal part abruptly contracted into a subula; outer perichaetial leaves resembling stem leaves. N. Klazenga Calyptra 2.0-3.0 mm, reaching halfway along capsule, cucullate, greenish transparent, brown at apex, smooth, slightly rough above because of bulging cell ends; base entire.
Sporogones (1-) 2 (-5) per perichaetium. Seta 1.5-2.5 mm long, yellowish, smooth; central strand present, inner cortex thin-walled, with abrupt transition to single-layered, thick-walled outer cortex. Capsule (0.8-) 1.0-2.0 mm long, cylindrical, straight, not strumose. Exothecial cells 30-110 × 10-50 µm, elongate, irregularly shaped, not in orderly longitudinal rows; becoming isodiametric towards capsule mouth. Stomata present in apophysis, more or less evenly distributed, phaneropore. Annulus persistent, consisting of 2-3 rows. Peristome teeth yellowish to reddish, 400-700 µm long, 50-90 (-140) µm wide at base, asymmetrically bifid in upper c. 1/2; outer face vertically to obliquely striate (no cross-connections) or striate and papillose in basal half, papillose above; inner face either papillose throughout or smooth in basal half; distal trabeculae densely papillose, inner ones thicker and more strongly ornamented than outer ones. Operculum 0.8-1.0 mm, obliquely rostrate above a conical base. Spores 18.0-30.0 µm, spherical, finely papillose.
Illustrations: Klazenga (1999: 72, fig. 17 , plus see references on p. 74).
Distribution (Fig. 6 ): Australia: found once on Mt Finnigan, north-east Queensland. Widespread in continental South-East Asia, Malesia and Oceania.
Habitat: The Australian specimen was found at an altitude of 1100 m and said to be abundant in the undergrowth.
Dicranoloma braunii may be distinguished from all other Australian species of Dicranoloma by the absence of a central strand in the stem. D. braunii has large teeth in the upper half or more of the leaf margin which among congeners occurring in Queensland are only found to that extent in D. dicarpum, from which it can be separated by the long upper lamina cells. The Australian specimen possesses a rudimentary limbidium, which has not been found in any specimens from other parts of the distribution area.
Dicranoloma braunii is known from Australia only from the type specimen of D. spiniforme. The above description is based on a large sample of Malesian, South-East Asian and Pacific specimens and the Australian specimen. Neither sporogones nor gemmae were found on the Australian specimen. Costa 43-63 µm wide, 30-35 µm thick just above alar patches, subpercurrent, abaxially with scattered teeth in distal 2/3-3/4; in cross-section semi-circular with adaxial side plane and abaxial side convex, guide cells 6, with two layers of stereids at either side, epidermis not differentiated adaxially, abaxially often consisting of cells with a distinct lumen. Basal lamina cells 22-68 (-91) × 8-9 (-11) µm, elongate to short-linear, more or less in orderly longitudinal rows; walls incrassate, shallowly pitted, lumen wall ratio 2.0-2.5. Upper lamina cells gradually becoming shorter than basal ones, 18-46 × 7-8 µm, oblong to elongate, in orderly longitudinal rows; walls incrassate, scarcely and shallowly pitted, lumen wall ratio 1.5-2.0. Alar cells 13-43 × 15-28 µm, quadrate to rectangular, not inflated; walls thick, 4-5 µm thick, not pitted, colourless or brown. Teeth at leaf margin up to 15 µm, consisting of a single cell, lumen of same size as that of adjacent cells.
Sporogones unknown.
Illustrations: Klazenga (1999: 88, fig. 23 , plus see references on p. 89).
Distribution (Fig. 8) : Australia: humid wet tropics in north-eastern Queensland, between Atherton and Townsville, also known from a single collection from near the Queensland-New South Wales border in New South Wales. Outside Australia also occurring in continental South-East Asia and Malesia.
Habitat: The Australian specimens were found in rain forest between 780 and 1100 m above sea level on tree roots and trunks. Not so long ago considered to be endemic to New Guinea, in a revision of the Malesian species of Dicranoloma, D. daymannianum was found to be fairly widespread throughout Malesia and reaching into continental South-East Asia (Klazenga 1999) . Since then it has been reported from the Philippines (Tan and Mandia 2001) extending its distribution farther northwards and now it has been identified from collections made by H. Streimann from Queensland and north-easternmost New South Wales. The distribution of D. daymannianum is very scattered and it seems to be very rare everywhere, except perhaps in the central highlands of Papua New Guinea, from which a couple of collections are known to have been made by different people in different years. Although the number of known collections is over 20 now, sporogones have still not be found.
In Australia, Dicranoloma daymannianum is easily distinguished from all other species occurring in the same area. It may be distinguished from D. austroscoparium, D. leichhardtii and D. dicarpum by the much smaller teeth at the abaxial surface of the costa, from the former two also by the very weakly developed or absent border and from D. dicarpum by the lack of differentiated juxtacostal cells, among others. It differs from D. menziesii in a suite of features, most importantly by the much narrower costa and the lamina reaching all the way to the leaf apex.
The biggest problem is probably recognising Dicranoloma daymannianum as a Dicranoloma owing to the absence or near absence of a differentiated border, but its Dicranaceae-like appearance, together with the well-developed alar patches, its slightly falcate, non-crispate leaves and the lack of differentiated juxtacostal cells and of papillae on the upper lamina cells should aid identification as a Dicranoloma. Plants up to 3.0 cm high, yellowish-brown, growing in short turfs. Stem brown, simple or subflorally branched, tomentose, densely foliose; central strand present, cortical cells thick-walled. Leaves 3.5-5.3 × (0.4-) 0.5-0.8 mm, ovate-linear, gradually long attenuate, smooth, canaliculate, irregularly falcate-secund; tips crisped when dry. Alar patches 0.12-0.25 × 0.12-0.17 mm. Margin serrulate in upper 1/5-1/2, entire below, plane. Limbidium consisting of 1-4 rows, reaching up to c. 1/3 of leaf length, often ill-developed with cells not much longer than adjacent lamina cells. Costa 50-76 µm wide, 23-27 µm thick just above alar patches, percurrent to excurrent, abaxially with scattered teeth in distal part; in cross-section semi-circular to crescent-shaped or curved, with adaxial side straight to concave and abaxial side convex, guide cells 5-8, with 1-2 layers of stereids at either side, epidermis not differentiated. Basal lamina cells 28-130 × 7-11 µm, elongate to linear, in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 0.7-1.3. Upper lamina cells conspicuously shorter than basal ones, 12-30 (-35) × 6-9 µm, oblong to elongate; walls incrassate, not pitted, lumen wall ratio 0.7-2.0 (-3.0). Alar cells 11-50 × 12-28 µm, obrectangular to rectangar, not inflated; walls firm to thick, 3-6 µm thick, with angular thickenings, not pitted, brown, colourless in young leaves. Teeth at leaf margin 2-7 µm, consisting of a single cell, the lumen not conspicuously larger than that of adjacent cells. Perichaetia terminal. Outer perichaetial leaves above an ovate, clasping basal part contracted into a subula. Inner perichaetial leaves above a broadly ovate to elliptic, sheathing basal part abruptly contracted into a setaceous acumen. Calyptra 2.4-2.7 mm, reaching halfway along theca, cucullate, yellowish transparent, smooth, slightly rough above because of bulging cell ends; base entire.
Dicranoloma diaphanoneuron
Sporogones solitary. Seta 10.5-13.0 mm long, yellowish, smooth; in cross-section round, 0.11-0.13 mm, central strand present, outer 4 layers very thick-walled. Capsule 1.6-1.8 × 0.4-0.6 mm, ellipsoid to cylindrical, slightly curved, not strumose, sulcate when dry, with 5-6 ribs. Exothecial cells 18-66 × 14-30 µm, oblate to elongate, irregularly shaped, mostly in a very irregular pattern, but sometimes with areas with longitudinal rows of more or less rectangular cells, associated with furrows; becoming shorter towards orifice. Stomata present in apophysis, more or less evenly distributed, phaneropore. Annulus revoluble, consisting of 2 or 3 cell layers. Peristome teeth orangish below, yellowish above, 300-360 µm long, 40-56 µm wide at base, narrowly triangular, asymmetrically bifid in upper half; outer face vertically striate with cross-connections in basal 4/5 or more, sometimes with cross-connections almost as thick and high as striae, giving a reticulate or pitted appearance; upper few plates with striae oblique and more irregular; inner face smooth in lower half, papillose above; outer trabeculae thin; inner trabeculae thicker. Operculum 1.6-1.8 mm, obliquely rostrate above a conical base. Spores 18-24 µm, spherical, finely papillose.
Illustrations: Dixon (1913, pl. 3, fig. 9 ); Catcheside (1980: 107, fig. 39 , pl. 3B).
Distribution (Fig. Because of its relatively small size and crisped leaf apices, Dicranoloma diaphanoneuron is not likely to be confused with any other species of Dicranoloma, not to mention that it almost never grows sympatrically with other species of Dicranoloma. In fact, because of the crisped leaf apices D. diaphanoneuron may be reminiscent of Weissia controversa Hedw., but can be easily distinguished by its larger size and mostly well-developed alar patches, among many other characters.
Dicranoloma diaphanoneuron does not sit comfortably in Dicranoloma. This is not so much because any of its characters really do not fit in Dicranoloma, as only the crisped leaf apices are not found elsewhere in the genus, but because of its habit and its mainly Western Australian distribution. Because of the well-developed alar patches and the presence of a differentiated, albeit weak, border along the leaf margin, D. diaphanoneuron still fits better in Dicranoloma than in any other Dicranaceous genus. Unlike D. trichopodum, which is also only tentatively maintained in Dicranoloma, D. diaphanoneuron has the peristome structure and ornamentation typical of Dicranoloma. Catcheside's (1980) tentative inclusion of both Dicranoloma austrinum and Dicranum contortifolium in Dicranoloma diaphanoneuron is accepted.
Dicranum austrinum was validly published without a diagnosis, but with reference to a description accompanying Wilson's (1859) report of Dicranum sphagni from Tasmania (cf. Art. 32.1, St Louis Code). The collection on which the latter report was based, R.C. Gunn s.n. (NY), was not cited in the protologue of Dicranum austrinum, which instead cited two Western Australian collections. Hence the latter two collections are considered syntypes of D. austrinum. The report of Dicranum elongatum Schleich. ex Schwägr. in Streimann and Curnow (1989) was based on the same report of Dicranum sphagni, for which Dicranum elongatum is the correct name.
Gunn's collection remains the only one of Dicranoloma diaphanoneuron for Tasmania. As doubts have been expressed whether Gunn's collections on which Wilson's (1859) (Touw 1971) and Catharomnion ciliatum (Hedw.) Wilson (Kruijer 2002) were based indeed originated from Tasmania, it would be easy to assume that Gunn's collection of D. diaphanoneuron was also mislabelled. However, the latter collection is mixed with Leptostomum inclinans R.Br., which makes it highly unlikely that this collection originated from either Western Australia or South Australia, where D. diaphanoneuron is more likely to be encountered, as L. inclinans has not been reported from these states.
Dicranoloma diaphanoneuron is known from Victoria from a single collection from East Gippsland (Willis s.n. (MEL 34054) ). This collection is microscopically identical to other specimens of D. diaphanoneuron, but lacks the flexuose leaf tips.
6. Dicranoloma dicarpum (Nees) Paris Fig. 11 Index bryol. ed. 2, 2: 26 (1904)-Dicranum dicarpum Nees in Sprengel, Syst. veg. 4 (2): 322 (1827)-Leucoloma dicarpum (Nees) Broth., Nat. Pflanzenfam. I, 3: 322 (1901 Dixon (1913: 14) .
Dicranum novae-hollandiae Hornsch. ex Cardot, Bull. Herb. Boissier, sér. 2, 8: 173 (1908) , nom. illeg. (later homonym), syn. nov. Type: Australia. F.W. Sieber 7 (PC!, no collection number on collection).
Fig. 10. Geographic distribution of Dicranoloma diaphanoneuron.
The circle around Tasmania indicates that the species has been reported (and confirmed) from Tasmania, but that a more precise locality is unknown. h, j, Klazenga 5320 (MEL); i, Klazenga 5589 (MEL) Plants 0.5-7.5 cm high, bright green to light green, growing in turfs. Stem reddish brown, simple or subflorally branched, densely tomentose, densely foliose; central strand present, cortical cells thin-walled. Rhizoidal gemmae sometimes present. Leaves (2.7-) 3.0-12.4 × 0.5-1.6 mm, ovate-linear to triangular-linear, gradually long acuminate, plicate, flat to canaliculate in basal half, V-shaped above, falcate-secund. Alar patches 0.17-0.52 × 0.13-0.37 mm. Margin serrate in upper 2/5-3/4, entire below, plane. Limbidium consisting of 1-4 rows, reaching to or well within serrate part of margin, sometimes reduced or absent. Costa 35-101 µm wide, 28-60 µm thick just above alar patches, subpercurrent, abaxially with 2-4 rows of teeth in distal 1/2-4/5; in cross-section semi-circular to crescent-shaped, with adaxial side straight to slightly concave and abaxial side convex, often with two broad ribs, guide cells 5-8 (-11), adaxially with 2-3 layers of stereids and often with a cell with a distinct lumen adjacent to guide cells, abaxially with 3-5 bundles of stereids, separated by cells with a large lumen. Basal lamina cells (30-) 55-154 (-190) × 8-14 (-16) µm, elongate to linear, not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 1.0-5.0. Upper lamina cells conspicuously shorter than basal ones (8-) 10-95 (-115) × 7-11 µm, oblong to linear, straight, not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 1.1-5.0. Alar cells 30-105 × 15-58 µm, quadrate to rectangular, inflated; walls thin, 1-3 µm thick, not pitted, brown. Teeth at leaf margin 10-45 µm, consisting of a single cell, the lumen often conspicuously larger than that of intramarginal cells. Perichaetia terminal, laterally displaced. Outer perichaetial leaves above a broadly ovate, clasping base abruptly contracted into a long, often recurved subula. Inner perichaetial leaves broadly ovate to broadly elliptic, with a hair-like point, loosely sheathing the setae. Calyptra 4.0-5.2 mm, reaching halfway along theca, cucullate, greenish transparent, brown at apex, smooth, slightly rough at apex because of bulging cell ends; base entire.
Sporogones 1-10 per perichaetium. Seta 4.5-27.5 mm long, yellowish, smooth; in cross-section broadly elliptic, 0.22 × 0.19 mm, central strand present, medulla cells gradually passing into cortex, outer 2-3 layers very thick-walled. Capsule 2.0-3.2 mm long, cylindrical, curved, not strumose. Exothecial cells 25-114 × 13-25 µm, oblong to short-linear, irregularly shaped to rectangular, not in a regular pattern. Stomata present in apophysis, more or less evenly distributed, phaneropore. Annulus revoluble, consisting of 2 cell layers. Peristome teeth orange, 465-500 µm long, 78-96 µm wide at base, narrowly triangular, asymmetrically bifid in upper c. 1/2, sometimes fenestrate below; outer face striate with cross-connections in basal c. 2/3, striate above and with striate papillae at apex; inner face smooth in basal c. 2/3, papillose above; outer trabeculae thin; inner trabeculae thick, strongly projecting, ones in upper half of teeth papillose. Operculum 2.0-3.0 mm, obliquely rostrate above a conical base. Spores 18-24 µm, sperical, finely papillose.
Illustrations: Dixon (1913, pl. 3;  fig. 8, pl. 4, fig. 20) ; Brotherus (1924: 208, fig. 166 ); Jarman and Fuhrer (1995: 32, fig. 8 ); Klazenga (1999: 91, fig. 25 ; plus see references on p. 93).
Distribution (Fig. 12) Howe Island and appear to be more common in the smaller plants, but have also been found in relatively large plants as far south as in Victoria. The reduction in leaf size going from south to north is not matched by a similar reduction in size of the perichaetial leaves. This, in combination with the shorter setae, often leads to relatively large perichaetia that reach the capsules and almost entirely sheath the setae in north-east Australian plants.
Although New Zealand and north-east Australian plants seem in isolation to be very different from each other, over the entire geographic range morphological variation seems to be more or less clinal and no well-demarcated groups can be recognised. Hence formally naming the geographic forms, even at the infraspecific level, is not justified. Dixon (1913) , recognising two species among what is here recognised as a single one, used the name Dicranoloma dicarpum for the New Zealand and south-east Australian plants with arcuate, strumose capsules and D. argutum for the north-east Australian plants with erect, symmetrical, non-strumose capsules. However, the type specimen of Dicranum dicarpum almost certainly originates from the Blue Mountains in New South Wales, where also the type of Dicranum whiteleggei, which Dixon (1913) synonymised with Dicranoloma argutum, was found and resembles the types of Dicranum whiteleggei and Dicranum argutum closely, including the almost straight, non-strumose capsule. Hence, if two species were to be recognised the name D. dicarpum should be reserved for the north-east Australian specimens and another name should be found for the south-east Australian and New Zealand specimens.
The isotypes of Dicranum leucolomoides in NY and MEL belong to Dicranoloma dicarpum. However, Dixon (1913) claimed that the type contained two species and that the duplicate in Mitten's herbarium (NY) contained only one of them, which was indeed D. dicarpum and that Müller's (1851) description was based on the other species. Instead, Dixon (1913) based his description of Dicranoloma leucolomoides on collections from Beckett's herbarium identified as such by K. Müller. What Dixon (1913) described as D. leucolomoides is a form of D. robustum. Dixon (1913) did not see the holotype either.
The holotype of Dicranum novae-hollandiae in J. Cardot's herbarium in PC belongs to Dicranoloma dicarpum. All other Sieber collections under that name I have seen (G, L, PC) belong to D. billarderi. This may explain why D. novae-hollandiae was treated as a synonym of Dicranum pungens by Bastow (1887) .
During the present study a collection of Dicranoloma dicarpum from Vanuatu (Rietmann 18 (NY)) was found. Plants 3.0-6.0 cm high, dark greenish brown, growing in turfs or creeping. Stem reddish-brown to brown, simple or with subfloral innovations, scarcely tomentose, densely foliose; central strand present, cortical cells thick-walled. Leaves 4.5-6.0 × 1.5-3.0 mm, ovate-lanceolate, acuminate, occasionally with a short hyaline cusp, rugose when dry, smooth when wet, canaliculate, subtubulose at extreme apex, appressed to erecto-patent. Alar patches 0.30-0.55 × 0.25-0.44 mm. Margin entire throughout, apart from one or more minute teeth at extreme apex. Limbidium consisting of 4-8 rows, reaching to just below leaf apex. Costa 15-42 µm wide, 18-35 µm thick just above alar patches, subpercurrent, abaxially smooth throughout; in cross-section straight to round, with both sides straigth or convex, guide cells 2 (-5), with a single layer of stereids at either side, epidermis not differentiated. Basal lamina cells 40-135 × 10-20 µm, elongate to linear, not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 0.5-1.0 (-1.3). Upper lamina cells slightly shorter than basal ones, 35-95 × 12-23 µm, oblong to short-linear, not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 0.5-1.0. Alar cells 15-100 × 13-50 µm, quadrate to rectangular, but lumina irregularly shaped because of wall-thickenings, not inflated; walls colourless or slightly yellowish to brownish, lateral walls thick, 6-28 µm thick, collenchymatous, transverse walls thin. Perichaetia terminal, sometimes laterally displaced, sheathing c. 2/3 of seta. Outer perichaetial leaves suborbicular, acuminate. Inner perichaetial leaves broadly elliptic, shouldered, with a short mucro. Calyptra not found.
Sporogones solitary. Seta 11.0-12.0 mm long, yellowish, smooth; central strand present, inner cortical cells thin-walled, gradually becoming thicker-walled going outward, outer 3 layers very thick-walled. Capsule 1.5-2.0 mm long, cylindrical, curved, strumose. Exothecial cells 25-55 × 12-17 µm, straight and elongate to irregularly rhombic, in an irregular pattern to almost in longitudinal rows; walls thicker than lumen is wide. Stomata present in apophysis, evenly distributed, phaneropore. Annulus not found. Peristome teeth yellowish to orange at base, colourless above, c. 350 µm long, 68-88 µm wide at base, narrowly triangular, asymmetrically bifid in upper 1/2-2/3; outer face vertically to obliquely striate with cross-connections in basal half, smooth to slightly papillose above; inner face smooth throughout to slightly papillose in upper part. Operculum 1.2-1.5 mm, obliquely rostrate above a conical base. Spores 15-22 µm, spherical.
Illustrations: Scott and Stone (1976: 151, pl. 24) . Distribution (Fig. 14) : Australia: south-western Tasmania. New Zealand: known from a single collection from Fiordland, South Island. Endemic to Australasia.
Habitat: In the south-western part of Tasmania D. eucamptodontoides is found in heath or sedgeland, often dominated by Gymnoschoenus sphaerocephalus (R.Br.) Hook.f., from sea level to c. 700 m above sea level, terrestrial. The New Zealand specimen was found at an altitude of 1100 m on 'very damp soil overlying schistose rock near the edges of shallow tarns' (Bartlett and Frahm 1983) . Dicranoloma eucamptodontoides is easily recognised from all Australian and New Zealand congeners by its wide, erecto-patent to patent leaves, almost entire margins and collenchymatous alar cells. D. obesifolium, which shares the wide, erecto-patent to patent leaves and entire leaf margins, does not have the collenchymatous alar cells. Moreover, in D. obesifolium leaf apices are obtuse and hooded, while in D. eucamptodontoides they are acuminate and channelled. Scott and Stone (1976: 152) stated that 'sporophytes are unknown' for this species, although sporogones were described in the original diagnosis of Dicranum eucamptodontoides and are present on the type. During this revision some more collections with sporogones have been located and sporogones were observed in the field. However, there were still very few sporogones available for study and, moreover, they are either immature or very old. Therefore, microscopical characters of the sporogone were studied from only one collection, Buchanan 7789 (HO). In the capsule studied the annulus was already gone and only a few old spores were left. Calyptrae have not yet been found.
Dicranoloma eucamptodontoides was first reported from New Zealand by Bartlett and Frahm (1983: 371) , the report hidden in a publication otherwise dealing with Campylopus. Their report is confirmed here. The New Zealand specimen, Bartlett 23190 (CHR, WELT), differs from Tasmanian specimens only in the slightly longer leaves. Dixon (1913: 26) . Note: there is no evidence that F. Mueller visited New Zealand before 1855, so it is most likely that the specimen was sent to him by someone else. Plants 2.0-5.0 cm high, yellowish-green to light green, growing in turfs. Stem reddish, simple or subflorally branched, densely tomentose, densely foliose; central strand present, cortical cells thin-walled. Leaves 3.7-6.0 × 0.8-1.1 mm, ovate-linear, gradually tapering, smooth, canalicalute in lower half, V-shaped above, falcate-secund. Alar patches 0.26-0.41 × 0.23-0.31 mm. Margin serrate in upper 1/6-1/4 (-1/3), entire below, plane. Limbidium consisting of 3-6 rows, reaching serrate part of margin. Costa 38-76 µm wide, 23-33 µm thick just above alar patches, subpercurrent, abaxially with two rows of teeth in distal (1/3-) 2/5-1/2; in cross-section semi-circular, with adaxial side straight and abaxial side convex, guide cells (3-) 4 (-5), adaxially with one layer of stereids, abaxially with 1-2 layers of stereids, epidermis not differentiated. Basal lamina cells 51-187 × 8-15 µm, short-linear to linear, straight, not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 1.0-5.0. Upper lamina cells gradually shorter than basal ones, 25-99 × 7-14 µm, elongate to linear, mostly slightly curved, not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 1.6-5.0 (-8.0). Alar cells 25-89 (-127) × 10-50 µm, quadrate to rectangular, inflated; walls thin, 1-3 µm thick, not pitted, yellowish brown or colourless. Teeth at leaf margin 15-30 µm, consisting of a single cell, the lumen not much larger than that of adjacent cells. Perichaetia terminal, sometimes laterally displaced, forming a conspicuous sheath around setae to somewhat below capsule and overtopping capsule. Outer perichaetial leaves with a broadly elliptic, clasping basal part, abruptly contracted into a recurved subula. Inner perichaetial leaves with a sheathing basal part, gradually passing into a subula, which is not recurved. Calyptra 4.5-5.5 mm, reaching almost to base of capsule, cucullate, greenish transparent, brown at apex, smooth, slightly rough above because of bulging cell ends; base entire.
Sporogones 1-3 per perichaetium. Seta 10.5-11.5 mm long, yellowish, smooth; central strand present, walls of cortical cells gradually becoming thicker towards periphery. Capsule 2.5-3.0 mm long, cylindrical, curved, slightly strumose. Exothecial cells 38-114 × 15-25 µm, irregularly shaped to rectangular; with longest cells and most regular cell pattern at the concave side; becoming smaller towards orifice, isodiametric to oblate at orifice. Stomata present in apophysis, evenly distributed, phaneropore. Annulus revoluble, consisting of 2 cell layers; annulus cells 20-25 × 18-20 µm, orbicular to short elliptic, with very thick, colourless walls. Peristome teeth 488-581 µm long, 94-101 µm wide at base, narrowly triangular, asymmetrically bifid in upper half; outer face striate throughout, with cross-connections between striae in basal c. 2/3 and papillae on striae in the upper c. 1/3; inner face smooth in the basal c. 2/3, papillose above; outer trabeculae thin, not ornamented; inner trabeculae thick, strongly projecting, papillose. Operculum 2.5 mm, obliquely rostrate above a conical base. Spores 11-16 µm, spherical, very finely papillose.
Illustrations: Hedwig (1801, pl. 28); Dixon (1913, pl. 4, fig. 13 Habitat: In New Zealand in wet forests between c. 400-650 m above sea level (very little data) on logs, tree stumps and tree bases, rarely on earth banks. In Australia in cool to warm temperate rain forest from sea level to c. 500 m above sea level on a variety of substrates. In sterile condition Dicranoloma fasciatum is very similar to, although smaller than, D. plurisetum, but when perichaetia are present it is easily recognised by the long, gradually tapering perichaetial leaves that reach the base of the capsules. In contrast, the inner perichaetial leaves in D. plurisetum have a setaceous acumen and do not reach farther than halfway along the setae. Sterile collections of D. fasciatum from New Zealand were seldom encountered during the present revision and can be separated from D. plurisetum by the consistently shorter leaves.
During fieldwork in Victoria and later among the collections in MEL, specimens were encountered that are thought to belong to either Dicranoloma fasciatum or D. plurisetum, neither of which have been reported from Australia before. All Australian specimens so far are sterile and are considered to belong to D. fasciatum because the leaf length is the same as in New Zealand specimens of D. fasciatum. However, the identification is not definitive until perichaetia and sporogones are found or it can be confirmed by other data sources.
The Australian specimens look in the field a bit like Dicranoloma leichhardtii, because the limbidium is wide enough to be observed with a hand lens and because marginal teeth are present only in the apical part of the margin. D. leichhardtii differs, however, by the isodiametric and non-pitted upper lamina cells.
The 'type' sheet of Dicnemon obsoletinerve in Hampe's herbarium contains two specimens. One of them belongs to Dicranoloma fasciatum, but does not bear F. Mueller's name. The other collection, which bears F. Mueller's name, belongs to D. billarderi. From the description of the perichaetium in the protologue it is clear that at least part of the material described belongs to D. fasciatum, but from the rest of the description it is not clear whether it is based on a specimen of D. fasciatum only or on a mixed collection also containing D. billarderi. Following Dixon (1913) , Dicnemon obsoletinerve is treated here as a synonym of D. fasciatum and hence the specimen belonging to D. fasciatum is selected as the lectotype. Nothing in Dixon's (1913) discussion indicates that he actually studied the type specimen of Dicnemon obsoletinerve and his conclusion was based on 
Cambewarra, C. Harris s.n. (BM!, H-BR!, NSW). Synonymised with
Dicranoloma serratum by Dixon (1942: 27) .
Plants 1.5-3.5 cm high, pale green, growing in turfs. Stem reddish brown, simple or subflorally branched, densely tomentose, densely foliose; central strand present, cortical cells thin-walled in centre, gradually becoming thicker-walled centrifugally. Rhizoidal gemmae often present. Leaves 4.5-6.0 × 0.6-1.0 mm, ovate-linear, gradually long acuminate, smooth, canaliculate below, carinate above, falcate-secund. Alar patches 0.16-0.37 × 0.10-0.30 mm. Margin serrate in extreme apical part only to in upper 1/5, entire below, plane. Limbidium consisting of 8-21 rows, reaching to or within serrate part of margin. Costa 38-60 µm wide, 25-33 µm thick just above alar patches, subpercurrent, abaxially with 2-4 rows of teeth in distal 2/5-3/5; in cross-section semi-circular, with adaxial side straight to very slightly concave and abaxial side convex, guide cells 4, with 1 (-2) layers of stereids at either side, epidermis not differentiated, abaxial peripheral layer may contain one or more cells with distinct lumen. Basal lamina cells 25-130 (-160) × 7-13 µm, elongate to linear, mostly not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 1.3-3.0. Upper lamina cells conspicuously shorter than basal ones, 9-40 (-75) × 6-12 µm, quadrate to rectangular or with oblique end walls but straight side walls, more or less in orderly longitudinal rows; walls incrassate, not pitted, lumen wall ratio 2.0-4.0. Alar cells 17-100 (-135) × 13-43 µm, quadrate to rectangular, mostly not inflated; walls firm, 1-4 µm thick, not pitted, yellowish brown to brown, colourless in young leaves. Teeth at leaf margin 7-17 µm, consisting of a single cell, lumen often conspicuously longer than that of intra-marginal cells. Perichaetia terminal, often laterally displaced by innovations. Outer perichaetial leaves more or less abruptly contracted into a subula above an ovate to elliptic, clasping base. Inner perichaetial leaves elliptic to broadly elliptic, sheathing, abruptly contracting into a hair-like point. Calyptra c. 3.0 mm, reaching halfway along theca, cucullate, greenish transparent, smooth below, rough above because of bulging cell ends; base entire.
Sporogones solitary or occasionally two per perichaetium. Seta 5.3-6.5 mm long, yellowish, smooth; central strand present, outer 2-3 layers very thick-walled. Capsule 1.8-2.5 mm long, cylindrical, slightly curved, cernuous. Exothecial cells 18-90 × 15-40 µm, isodiametric to elongate, irregularly shaped to rectangular, in a more or less regular pattern of longitudinal rows, becoming shorter towards orifice. Stomata present in apophysis, more or less evenly distributed, phaneropore. Annulus revoluble, consisting of 2 cell layers. Peristome teeth orangish in lower c. 3/4, colourless to yellowish above, 450-770 µm long (50-) 70-108 µm wide at base, triangular, asymmetrically bifid in upper half; outer face striate in basal c. 2/3, with cross-connections in basal c. 1/2, papillose above; inner face smooth in basal half, papillose above; outer trabeculae thin; inner trabeculae thick, often with scattered papillae. Operculum 1.4-2.0 mm, obliquely rostrate above conical base. Spores 16-25 µm, spherical to very slightly ellipsoid, finely papillose. (Fig. 18) : Australia: humid wet tropics in north-eastern Queensland, from Cooktown to Townsville and from south-eastern Queensland south into the coastal tablelands of New South Wales to as far south as Moruya. Endemic to Australia.
Distribution
Habitat: Growing in warm temperate to subtropical rain forest or tropical montane forest from sea level to c. 1300 m above sea level, on a variety of substrates, but mostly on tree bases or lower tree stems.
Dicranoloma leichhardtii used to be better known as D. serratum. Study of the type of the insufficiently known Leucoloma leichhardtii (as it was listed in Streimann and Curnow 1989) revealed it to be conspecific with D. serratum. As Dicranum leichhardtii is the older of the basionyms, Dicranoloma leichhardtii is the name that has to be accepted for the species.
Dicranoloma leichhardtii can be separated from D. austroscoparium by the narrower, mostly falcate leaves and by the isodiametric, non-pitted upper lamina cells and from D. dicarpum by the much wider limbidium, the margin which is serrate in the apical part only and the juxtacostal cells in the basal half of the leaf that are not different from the intra-marginal cells. It is not likely to be confused with any other species.
10. Dicranoloma menziesii (Taylor) Renauld Fig. 19 Rev. Bryol. 28: 69 (1901) -Dicranum menziesii Taylor, Phytologist 1: 1094 (Sept. 1844)-Leucoloma menziesii (Taylor) Broth., Nat. Pflanzenfam. I, 3: 322 (1901 Renauld, Rev. Bryol. 28: 69 (1901) . Type: Australia, Victoria, Tarwin, F. Mueller s.n. (BM-holo!, MEL 29204!). Synonymised by Dixon (1913: 12 Dixon (1913: 12) . Note: Dixon (1913) already could not find the type in R. Brown's herbarium.
Dicranodontium australe Dixon, Bull. New Zealand Inst. 3: 92 (1923) . Syntypes: New Zealand. North Island, Great Barrier Island, Hutton & Kirk 63 (NY-lecto!, selected here; BM!); South Island, Lake Te Anau, South Fiord, R. Brown (of Christchurch) (BM!). Synonymised by Sainsbury (1946: 101) . Note: The Brown collection belongs to Dicranoloma trichopodum (Mitt.) Broth.
Plants 2.5-10.0 cm high, yellowish-green to dark green, growing in turfs. Stem reddish-brown, extensively subflorally branched, densely tomentose, densely foliose; central strand present, cortical cells relatively thick-walled, gradually becoming thicker-walled centrifugally. Leaves 9.4-14.4 × 0.9-1.2 (-1.5) mm, ovate-linear, gradually to rather abruptly narrowed into a long setaceous point, smooth, canaliculate at base, often almost subtubulous at c. 1/3 of leaf length, carinate above, falcate-secund. Alar patches 0.38-0.44 × 0.27-0.35 mm. Margin serrulate in upper c. 2/3, entire below, plane. Limbidium consisting of 1-2 rows, reaching to or within serrulate part of margin. Costa 106-139 µm wide, 46-57 µm thick just above alar patches, percurrent to long excurrent, abaxially with scattered teeth in distal part; in cross-section semi-circular to crescent-shaped, with adaxial side straight to slightly concave and abaxial side convex, guide cells 10-14, adaxially with 2 layers of stereids, abaxially with 2-3 layers of stereids with a few cells with a large lumen among them; epidermis differentiated adaxially as well as abaxially, consisting of cells with a distinct lumen. Basal lamina cells 18-76 × 5-12 µm, elongate to short-linear, not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 1.0-1.8. Upper lamina cells conspicuously shorter than basal ones, 6-20 × 6-12 µm, oblate to oblong, rounded, in orderly longitudinal rows; walls incrassate, not pitted, lumen wall ratio 2.5-3.0. Alar cells 15-53 (-70) × 13-30 µm, obrectangular to rectangular, not inflated; walls firm, 3-5 µm thick, not pitted, yellowish brown to brown, colourless in young leaves. Teeth at leaf margin 3-8 µm, lumen similar in size and shape to adjacent cells. Perichaetia terminal, laterally displaced.
Outer perichaetial leaves above an ovate, clasping basal part more or less abruptly narrowed into a long setaceous subula. Inner perichaetial leaves broadly elliptic to obovate, sheathing, with a hair-like point. Calyptra 2.5-2.8 mm, reaching c. halfway down theca, cucullate, yellowish transparent, brown at apex, smooth, slightly rough above because of bulging cell ends; base entire.
Sporogones 1 (-2) per perichaetium. Seta 4.5-8.0 mm long, reddish, getting darker towards capsule, smooth; in cross-section round, 0.15-0.16 mm, central strand present, walls of cortical cells gradually becoming thicker towards periphery, outer 4 layers very thick-walled. Capsule 2.0-2.3 × 0.7-0.8 mm, cylindrical, slightly curved, slightly strumose.
Exothecial cells 23-78 × 15-23 µm, more or less quadrate to rectangular or irregularly shaped, mostly not in regular longitudinal rows, becoming smaller towards orifice, isodiametric to oblong, irregularly shaped and with relatively thin, nodose side walls. Stomata present in apophysis, evenly distributed, phaneropore. Annulus revoluble, consisting of 2 cell layers. Peristome teeth orangish in the basal half, yellowish above, 620-660 µm long, 86-109 µm wide at base, narrowly triangular, asymmetrically bifid in upper 3/5; outer face vertically striate with cross-connections between striae in basal half, vertically to obliquely striate to c. 2/3, papillose above; inner face smooth in basal half, papillose above; outer trabeculae thin, not ornamented; inner trabeculae thick, strongly projecting, papillose. Operculum 1.6-1.8 mm, obliquely rostrate above a conical base. Spores 16-19 µm, spherical, finely papillose.
When not bearing sporogones Dicranoloma menziesii may be confused with D. trichopodum, differences with which will be discussed under that species. Moreover, some epiphytic forms of D. robustum may be confused with light-coloured forms of D. menziesii. D. menziesii can be distinguished from such forms by the isodiametric, non-pitted upper lamina cells and the wider costa. However, some specimens have been encountered that I think are young specimens of D. menziesii, and which combine isodiametric, non-pitted upper lamina cells with the narrower costa one would expect to find in D. robustum.
Dicranoloma menziesii can in a certain locality have a light-coloured form and a dark form, among which few intermediates are found. The light form tends to grow in more exposed places and has fewer chloroplasts per cell than the dark form (Milne 1997) . Perichaetial leaves in D. menziesii are relatively short, shorter than the stem leaves, but the capsules are often reached or overtopped by stem leaves from below the perichaetia and from subfloral innovations.
Dicranum menziesii was described as a new species twice in the same year, apparently independently, both by Taylor and by Hooker and Wilson. Dicranum menziesii Taylor was published earlier and hence has priority. Dixon (1913) The type of Dicranoloma menziesii var. rigidum could not be located. Collections of D. menziesii from the Wilson herbarium with correct collector and locality data were seen, but they do not bear the name var. rigidum. Collections in Wilson's herbarium that are named Dicranum menziesii var. rigidum were collected by Colenso and have no locality data. The decision to sink the var. rigidum into D. menziesii has been made on the basis of those specimens. The collections listed by Dixon (1913: 12) are also not types.
11. Dicranoloma obesifolium (R.Br.bis) Broth. Fig. 21 Nat. Pflanzenfam. ed. 2, 10: 209 (1924) Dixon, Bull. New Zealand Inst. 3: 79 (1923 Dixon (1923: 79) .
Plants up to c. 10 cm high, dirty yellowish-green, growing in turfs. Stem reddish brown to dark brown, simple or scarcely subflorally branched, very scarcely tomentose, rather loosely foliose; central strand present, cortical cells moderately thick-walled. Leaves (5.0-) 7.5-10.3 × (1.7-) 2.4-3.0 mm, ovate, obtuse, hooded, smooth, strongly canaliculate below, subtubulous above, erecto-patent to widely patent. Alar patches 0.99-1.05 × 0.73-0.83 mm. Margin entire, plane. Limbidium consisting of 1-3 rows, reaching to somewhat below leaf apex. Costa 25-57 µm wide, 30-35 µm thick just above alar patches, reaching to 2/3 of leaf length to somewhat below leaf apex, abaxially smooth throughout; in cross-section straight to elliptic with both sides straight or slightly convex, guide cells 3-4, with a single layer of stereids at either side, epidermis not differentiated. Basal lamina cells 73-185 × 13-20 µm, elongate to linear, not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 3.0-6.0. Upper lamina cells gradually shorter than, but otherwise very similar to basal ones, 25-129 × 11-15 µm, straight, oblong to short-linear, not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio (1.0-) 1.4-2.0. Alar cells 33-81 × 23-51 µm, quadrate to rectangular, not inflated; walls firm, 4-6 µm thick, often pitted, brown, colourless in young leaves. Perichaetia terminal, laterally displaced. Outer perichaetial leaves similar to stem leaves, but shorter and with clasping basal part. Inner perichaetial leaves broadly elliptic, truncate to slightly indented, tightly sheathing basal part of seta. Calyptra not found.
Sporogones solitary. Seta 28-31 mm, smooth; central strand present, cortical cells gradually becoming more thick-walled centrifugally. Capsule 3.0-4.0 mm, cylindrical, curved, strumose. Exothecial cells 30-145 × 20-30 µm, isodiametric to oblong and in an irregular pattern at concave side of capsule, elongate to linear and in a more or less regular pattern at convex side of capsule; walls thick, not pitted. Stomata present in apophysis, more or less evenly distributed, phaneropore. Annulus persistent, consisting of two rows of flat, hexagonal cells. Peristome teeth 650-800 µm high, 100-130 µm wide at base, narrowly triangular, asymmetrically bifid in upper half. Outer face vertically to obliquely striate with cross-connections between striae in basal c. 2/3, papillose above, striate in between; inner face smooth in basal c. 2/3, papillose above. Operculum 2.5-3.0 mm, obliquely rostrate above a conical base. Spores 18-22 µm, spherical, finely papillose. Plants 3.0-12.0 cm high, pale green to light green, growing in turfs. Stem reddish brown, subflorally branched, densely tomentose, densely foliose; central strand present, cortical cells thin-walled. Leaves 7.0-14.0 (-15.7) × 1.3-2.0 (-2.3) mm, ovate-linear, gradually long acuminate, undulate along costa between c. 1/3 and 2/3 of leaf length when dry, smooth to very slightly undulate when wet, canaliculate, falcate secund; leaf tips mostly fragile, often broken off. Alar patches 0.45-0.67 × 0.24-0.47 mm. Margin serrate in upper 1/2-3/5, entire below, mostly plane, occasionally slightly undulate. Limbidium consisting of 6-16 rows, reaching serrate part of margin. Costa 38-67 (-81) µm wide, 25-41 µm thick just above alar patches, subpercurrent or percurrent, abaxially with two rows of teeth or scattered teeth in distal 2/5-3/5; in cross-section semi-circular, with adaxial side straight and abaxial side convex, guide cells 4-6, adaxially with 2 layers of stereids, abaxially with 1 or 2 layers of stereids, epidermis not differentiated. Basal lamina cells (35-) 50-157 × 8-13 µm, elongate to linear, not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 0.8-2.0. Upper lamina cells conspicuously shorter than basal ones, 10-65 × 6-15 µm, irregularly rounded, oblate to elongate, typically in an irregular pattern, but often almost regularly in longitudinal rows in parts of leaf, especially in apical, non-undulate part; walls incrassate, pitted or very scarcely and shallowly so, lumen wall ratio (1.3-) 2.0-4.0. Alar cells 13-103 (-114) × (14-) 20-46 µm, quadrate to rectangular, inflated; walls thin, 1-2 µm thick, not pitted, brown, colourless in young leaves. Teeth at leaf margin 8-25 (-30) µm, consisting of a single cell, lumen of teeth and non-dentiform marginal cells often conspicuously longer than that of intramarginal cells in serrate part of margin. Perichaetia terminal, laterally displaced. Outer perichaetial leaves above a clasping, ovate to broadly elliptic basal part contracted into a reflexed subula. Inner perichaetial leaves broadly elliptic, sheathing, with a hair-like point. Calyptra 5.5-6.0 mm, reaching c. halfway down theca, cucullate, greenish transparent, slightly rough above because of bulging cell ends; base entire.
Sporogones 1-3 per perichaetium. Seta 11.0-14.0 mm long, smooth; 0.20-0.26 mm in diameter, central strand present, cortical cells gradually becoming thicker-walled centrifugally. Capsule 3.0-4.0 × 0.7-0.8 mm, cylindrical, curved, very slightly strumose when wet, slightly sulcate when dry. Exothecial cells 41-127 × 15-20 (-25) µm, elongate to short-linear, irregularly shaped or with straight lateral walls and rounded ends. Stomata present in apophysis, more or less evenly distributed, phaneropore. Annulus revoluble, consisting of 2 cell layers. Peristome teeth orangish, 580-791 µm long, 86-109 µm wide at base, narrowly triangular, asymmetrically bifid in upper half; outer face vertically striate with cross-connections between striae in lower half, obliquely striate above, papillose in upper c. 1/3; inner face smooth in basal half, papillose above; outer trabeculae thin; inner trabeculae thick, strongly projecting, smooth or sparsely papillose. Operculum 2.8-3.2 mm, obliquely rostrate above a conical base. Spores 18-24 µm, spherical, very finely papillose.
Illustrations: Dixon (1913, pl. 3, fig. 10 ); Tan (1989: 509, figs. 15-18) .
Distribution (Fig. 24) : Australia: Yarra Ranges in Victoria, south-western Tasmania. New Zealand: North Island, South Island and Stewart Island. Endemic to Australasia.
Habitat: Temperate rain forest. In Australia almost restricted to Nothofagus cunninghamii, where it mostly grows rather high up on the stem. In New Zealand found on a wider variety of substrates, including tree stems and bases, rotting logs, rocks, litter and soil. Between c. 400 and 1050 m above sea level, sometimes at lower altitudes. 
Mrs. J.D. Smith [GOKS] 2587 (WELT).
Dicranoloma platycaulon is immediately recognised from all Australasian congeners by the whitish green, rugose leaves. The rugosity of the leaves is a result of an undulate lamina along the costa between c. 1/3 and 2/3 of leaf length and a more or less plane lamina at the margin. In D. billarderi and forms of D. robustum with wide leaves the leaves may be very weakly undulate when dry, but those undulations are along the margins and only in the basal part of the leaves. In the field the undulate leaves are not always easily observed when the plants are wet. Under the microscope D. platycaulon can furthermore be recognised by the cell pattern in the upper lamina with areas of isodiametric, quadrate to polygonal cells in an irregular pattern and areas of oblong to elongate cells in a more regular pattern.
Among the Australasian species Dicranoloma platycaulon is considered to be more closely related to D. dicarpum, D. fasciatum, D. plurisetum, D. austroscoparium and D. leichhardtii than to other species of Dicranoloma. Apart from the characters already mentioned in the above paragraph, D. platycaulon can be often be distinguished from those species by the more fragile leaf tips. Among the examined specimens two different forms could be recognised. In the one form the abaxial teeth are in rows and the cross-section through the costa in the upper part of the leaf contains many stereids. This form occurs in Westland and farther south. In the other form the abaxial teeth may start in rows, but become scattered higher up and are scattered in the largest part of the serrate part of the costa and the cross-section through the costa in the upper part of the leaf contains cells with a large lumen only. In this form leaf apices or more drawn out and hence the leaves tend to be longer and the apices are fragile. This form has been found in the northern part of the South Island, the North Island, Tasmania and Victoria. Although no intermediate specimens were seen and the two forms seem not to occur together, these forms will not be formalised here as they were discovered only at the end of this study and only part of the available New Zealand collections have been studied.
In mainland Australia Dicranoloma platycaulon has been found only in the Yarra Ranges where it is locally abundant and from where it has been first reported as recently as 1997 (Milne 1997) . Two earlier reports from other localities in Victoria (Meagher 1996; Meagher and Rankin 1997) were based on misidentified collections of other Dicranoloma species.
Dicranoloma platycaulon was first reported from Tasmania by Scott and Stone (1976) , based on a specimen from Cradle Mountain, the identification of which was confirmed by K.W. Allison. Furthermore, the species has been collected from various localities on Tasmania by myself. Most collections identified as D. platycaulon in HO were misidentified. From the few specimens that are known from Tasmania it seems that the species is widespread in Nothofagus forest, but is uncommon everywhere. However, it is easily overlooked as it mostly grows rather high up on tree stems.
Plants 5-11 cm high, whitish green, growing in turfs. Stem reddish to dark brown, with subfloral and lateral innovations, densely tomentose, densely foliose; central strand present, cortical cells thin-walled. Leaves 8.0-9.8 × 1.3-1.6 mm, ovate-linear, gradually long acuminate, smooth, canaliculate below, carinate above, falcate-secund. Alar patches 0.40-0.64 × 0.23-0.48 mm. Margin serrate in upper 1/6-1/4, entire below, plane. Limbidium consisting of 7-14 rows, reaching serrate part of margin. Costa 43-71 µm wide, 30-42 µm thick just above alar patches, subpercurrent to percurrent, abaxially with two rows of teeth in distal 2/5-3/5; in cross-section semi-circular, with adaxial side straight and abaxial side convex, guide cells 4, with a single layer of stereids at either side, epidermis not differentiated. Basal lamina cells 63-167 × 9-16 µm, elongate to linear, mostly not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 1.1-5.0. Upper lamina cells slightly shorter than basal ones (25-) 33-109 × 8-14 µm, elongate to short-linear, slightly curved to slightly vermiculate, not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 1.3-7.0. Alar cells 20-101 × 15-51 µm, quadrate to rectangular, inflated; walls thin, 1-2 µm thick, not pitted, brown, colourless in young leaves. Teeth at leaf margin 10-33 µm, consisting of a single cell, lumen mostly larger, but not always conspicuously so, than that of adjacent cells. Perichaetia terminal, occasionally laterally displaced. Outer perichaetial leaves above a clasping, ovate to broadly elliptic base contracted into a reflexed subula. Inner perichaetial leaves sheathing, broadly elliptic to elliptic, with a hair-like point. Calyptra c. 5.5 mm, reaching c. halfway along theca, cucullate, yellowish transparent, brown near apex, slightly rough near apex because of bulging cell ends; base entire.
Sporogones 1-4, mostly 3, per perichaetium. Seta 14-18 mm long, yellowish, smooth; central strand present, walls of medulla cells gradually thickening centrifugally, outer 2 or 3 layers very thick-walled. Capsule 3.0-3.2 mm, cylindrical, curved, strumose. Exothecial cells 30-81 × 13-25 µm, oblong to short-linear, rectangular to irregularly shaped, mostly not in orderly rows; cells at the concave side of the capsule longer than those at the concase side; becoming shorter distally, to isodiametric and irregularly shaped at orifice. Stomata present in apophysis, more or less evenly distributed, phaneropore. Annulus revoluble, consisting of 2 or 3 cell layers. Peristome teeth reddish in the lower half, yellowish above, 480-650 µm long, 85-105 µm wide at base, narrowly triangular, asymmetrically bifid in upper half; outer face vertically striate with cross-connections between striae in lower c. 2/3, obliquely striate with papillae on striae above; inner face smooth in lower c. 2/3, papillose above; outer trabeculae thin; inner trabeculae thick, strongly projecting, smooth. Operculum 2.0-3.0 mm, obliquely rostrate above a conical base. Spores 13-21 µm, spherical, finely papillose.
Illustrations: Dixon (1913, pl. 2, fig. 7; pl. 3, fig. 7 (ctd.); pl. 4, fig. 18 ); Sainsbury (1955a: 134, pl. 22, fig. 2 ).
Distribution (Fig. 26 ): New Zealand: North Island, South Island, Stewart Island. Endemic to New Zealand.
Habitat: Growing in wet forest from sea level to c. 1400 m above sea level; terrestrial or on logs, tree stumps, tree bases or lower tree stems. (-7) rows, reaching to between c. 1/4 of leaf length and serrulate part of margin. Costa 32-128 µm wide, 18-50 µm thick just above alar patches, subpercurrent to excurrent, abaxially mostly with scattered teeth in distal part, occasionally smooth; in cross-section straight to semi-circular, with adaxial side slightly concave to straight and abaxial side straight to convex, guide cells (2-) 3-9, with 1-2 layers of stereids at either side, epidermis not differentiated or abaxially with a peripheral layer of cells with a distinct lumen. Basal lamina cells 35-180 × 6-20 µm, elongate to linear, not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 1.8-2.2. Upper lamina cells gradually slightly to conspicuously shorter than basal ones, 13-140 × 5-16 µm, mostly in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 0.5-4.2 (-10.0). Alar cells 15-93 × 10-51 µm, quadrate to rectangular to polygonal, not inflated; walls mostly firm, 1-6 µm thick, not pitted, yellowish to orangish-brown. Teeth at leaf margin 5-20 µm, consisting of a single cell, lumen not conspicuously larger than that of adjacent cells. Perichaetia terminal, often laterally displaced. Outer perichaetial leaves with a broadly ovate to broadly elliptic, clasping basal part, abruptly contracted into a reflexed subula. Inner perichaetial leaves elliptic, sheathing, mostly with a hair-like point, sometimes with merely a short cusp. Calyptra 4.7-5.0 mm, reaching halfway along the capsule, cucullate, greenish transparent, brown at apex, smooth, slightly rough above because of bulging cell ends; base entire.
Sporogones solitary. Seta 13.5-33.5 mm long, reddish, smooth; central strand present, cortical cells gradually getting more incrassate from centre outwards, outer 2-3 layers very thick-walled. Capsule 1.5-4.0 mm long, cylindrical, curved, slightly strumose. Exothecial cells 20-90 × 18-23 µm, isodiametric to elongate, irregularly shaped to rectangular; cells at convex side of theca longer and in a slightly more regular pattern than ones at straight side; becoming isodiametric towards orifice. Stomata present in apophysis, more or less evenly distributed, phaneropore. Annulus persistent, consisting of 1-2 layers. Peristome teeth orangish in basal c. 1/2, yellowish above, 600-700 µm long, 71-119 µm wide at base, asymmetrically bifid in upper half; outer face vertically striate with cross-connections in basal half, obliquely striate above, with papillae on striae in apical part; inner face smooth in lower c. 2/3, papillose above; outer trabeculae thin, not ornamented; inner trabeculae thick, strongly projecting, papillose, especially in lower half of teeth. Operculum 3.0-3.2 mm, yellowish, obliquely rostrate above a conical base. Spores 17.5-22.5 µm, spherical, finely papillose.
Illustrations: Wilson and Hooker (1845, pl. 58, fig. 5 , as Dicranum setosum); pl. 59, fig. 1 , as Dicranum pungens); Wilson and Hooker (1847, pl. 152, fig. 8 , as Dicranum, South America); Dixon (1913, pl. 1, fig. 1 ; pl. 1, fig. 2 fig. 11 , as D. leucolomoides); Beever et al. (1992: 46, fig. 24f ); Jarman and Fuhrer (1995: 33, fig. 10 Habitat: Growing in wet forest and above tree line or on sub-Antarctic Islands also in shrubs, heath, grass land and bog. In south-east Australia also in drier forest types. Between sea level and c. 2100 m above sea level. Terrestrial or on rocks, logs, tree stumps, tree bases and tree stems. A very spiky form with patent to erecto-patent, very fragile leaves is often found as a canopy epiphyte in wet forest, but mainly on logs at higher altitudes. Dixon (1913) maintained that D. pungens is 'definitely' separated from D. robustum by the 'character of the nerve'. According to Dixon (1913) D. pungens always has a costa of the 'heteroneuron' type (cf. Renauld 1909) , while in D. robustum the costa is of the 'toxoneuron' type. However, breaking up basically quantitative characters or combinations of quantitative characters into discrete types makes those types seem more distinct than they really are.
Dicranoloma setosum sensu Dixon (1913) or D. robustum var. setosum sensu Sainsbury (1955a) are characterised by fragile leaf apices that almost entirely consist of the costa. This is correlated with a costa that in the upper part of the leaf in cross-section shows many cells with a large lumen and very few or no stereids and relatively short lamina cells at leaf shoulder. Under D. robustum var. setosum are hidden various forms that seem not to be more closely allied to each other than to other forms of D. robustum (s.l.), for instance forms from the sub-Antarctic Islands (incl. the type) that mostly grow in open vegetation, forms from dry forests in the Grampians and Victoria's volcanic plain that have been described as Dicranum subpungens and D. sullivanii and very spiky forms with erecto-patent leaves with very fragile tips that grow epiphytically or, at higher altitudes, on logs in wet forests in Australia and New Zealand. Although all these forms look very different from more typical D. robustum the distinguishing characters are all basically quantitative and are found in different combinations and with various intermediates. Leaf tips in most specimens of D. robustum are fragile, much more so than in for instance D. billarderi, but in more typical forms of D. robustum they break off closer to the apex than in the var. setosum. Likewise, the upper part of the leaf consists almost entirely of the costa in many specimens of D. robustum, but in specimens that have been classified under the var. setosum this is in a larger part of the leaf.
Typical specimens of Dicranoloma cylindropyxis consist of robust plants with a strong costa with a differentiated abaxial epidermis and very short upper lamina cells. Again, several specimens have been found that are intermediate between these specimens and specimens more typical of D. robustum. Nothing in Dixon's (1913) description of D. grossialare distinguishes it from D. robustum. According to Sainsbury (1955a) this is as robust a species as D. cylindropyxis, but that is not borne out by the specimens in his herbarium, which are more like D. pungens. In the present revision D. grossialare is treated as a doubtful species because the type could not be located.
Dicranoloma robustum shows great variation in its perichaetial leaves, from almost as short as in D. billarderi and with only a short point to very long with a long setaceous acumen. In many Tasmanian specimens of D. robustum the perichaetia are extremely long, reaching the capsule and so tightly sheath the seta that it is often difficult to see where the perichaetium ends and the seta begins. These forms also have a relatively thin costa, mostly consisting of four guide cells, but sometimes less. Sainsbury (1953) Dixon's (1915) description and illustration, especially of the perichaetium, leave no doubt that the specimen he described belongs to a Tasmanian form of D. robustum. A collection more likely to be the type has been located in BM.
Dicranum integerrimum was synonymised with Dicranoloma billarderi by Sainsbury (1955a Plants up to c. 5.0 cm high, light green when fresh, yellowish brown when dried, growing in turfs. Stem reddish brown, subflorally branched, tomentose, densely foliose; central strand present, cortical cells thin-walled. Leaves 4.0-11.2 × 0.4-1.1 mm, ovate-linear, smooth, canaliculate, falcate-secund; subula almost entirely consisting of costa. Alar patches 0.18-0.28 × 0.12-0.19 mm. Margin serrulate at extreme apex to upper 1/5, crenulate or entire below in upper 1/2-2/3, entire below, plane. Limbidium consisting of 1-4 rows, reaching 1/5-1/3 of leaf length. Costa 89-200 µm wide, 28-58 µm thick just above alar patches, excurrent, abaxially smooth or with some scattered teeth in extreme distal part; in cross-section crescent-shaped with adaxial side concave and abaxial side convex, guide cells 7-14, with (1-) 2-3 layers of stereids at either side, epidermis not differentiated; abaxial epidermis differentiated, consisting of cells with a distinct lumen, in upper part of leaf. Basal lamina cells 38-125 × 9-15 (-18) µm, elongate to linear, mostly not in orderly longitudinal rows; walls incrassate, pitted, lumen wall ratio 0.5-1.0. Upper lamina cells conspicuously shorter than basal ones, 10-35 × 5-10 µm, isodiametric to oblong, rectangular to irregularly shaped, mostly with rounded cell ends, mostly in orderly longitudinal rows; walls incrassate, not pitted, lumen wall ratio 1.0-3.5. Alar cells 13-70 × 13-30 µm, obrectangular to rectangular, inflated or not; walls firm, 2-5 µm thick, not pitted, brown, colourless in young leaves. Teeth at leaf margin 5-18 µm, consisting of a single cell, lumen similar in size to that of adjacent cells. Perichaetia terminal, laterally displaced. Outer perichaetial leaves more or less abruptly contracted into a subula above an ovate to elliptic, clasping base. Inner perichaetial leaves above an elliptic, sheathing base abruptly contracted into a long subula. Calyptra not found.
Sporogones solitary. Seta 20.0-39.0 mm long, yellowish, smooth; central strand present, thin-walled inner cortex cells gradually passing into thick-walled outer cortex cells, outer 4-5 layers very thick-walled. Capsule 1.5-3.3 mm, narrowly long ovoid, straight, not strumose. Exothecial cells 20-105 × 15-35 µm, oblong to elongate, irregularly shaped, relatively thin-walled, in an irregular pattern; becoming isodiametric towards orifice. Stomata present in apophysis, more or less evenly distributed, phaneropore. Annulus persistent, consisting of 1-2 cell layers. Peristome teeth reduced, orangish in lower 3/4, yellowish to colourless above, 128-225 µm long, 30-55 (-70) µm wide at base, narrowly triangular, asymmetrically bifid to or almost to base; outer face slightly papillose throughout or smooth in lower part; inner face slightly papillose around trabeculae and side margins, otherwise smooth below, papillose at extreme upper part; outer trabeculae very thin; inner trabeculae thick, papillose. Operculum c. 2 mm, rostrate above a conical base. Spores 12-16 (-28) µm, spherical, relatively coarsely papillose.
When not bearing sporogones Dicranoloma trichopodum may be confused with D. menziesii. Vegetatively the two species can be separated by the following characters. The leaves are shorter and narrower in D. trichopodum. In D. menziesii the leaf margin in the subula is serrulate, while in D. trichopodum it is serrulate only at the apex and entire to crenulate below. Also, the abaxial surface of the costa is smooth throughout in D. trichopodum, but with teeth in the upper part in D. menziesii. Finally, D. menziesii possesses a differentiated adaxial epidermis, consisting of cells with lumina that are distinctly larger than those in the adjacent stereid layers, which is lacking in D. trichopodum, although in the apical part of the subula all cells of the costa may have a distinct lumen. In surface view this difference can be observed by the adaxial cells of the costa being linear in D. trichopodum while isodiametric to oblong in D. menziesii.
The sporogones of Dicranoloma trichopodum are not likely to be confused with those of any other species of Dicranoloma. However, they are superficially quite similar to those of Holomitrium Brid. and sometimes even Ditrichum Hampe, so one should be beware of mixed collections or colonies of vegetative D. menziesii, D. robustum or even Campylopus with fertile Holomitrium or Ditrichum.
The peristome teeth of Dicranoloma trichopodum are very fragile and in mature and old capsules they are mostly broken off halfway, split to the base and covered with large, irregular 'papillae'. However, when the operculum is removed from an almost ripe capsule, by soaking the capsule in a weak solution of KOH, a more complete peristome may be observed. The sesquilepideous cell pattern of three IPL cells for every two PPL cells in cross-section is clearly present. However, in other Dicranolomas and in Dicranum each of the 16 peristome teeth contains a single PPL plate and 1.5 IPL plates in cross-section, two teeth of a pair sharing an IPL plate and the teeth may be asymmetrically split in the upper part along the line between the IPL plates (Fig. 17e) . In contrast, in D. trichopodum a split along the longitudinal line between the IPL cells occurs first. Hence in immature peristomes of D. trichopodum there are 24 'teeth', each tooth consisting of one IPL cell in cross-section and the outer two 'teeth' of each triplet (homologous with a pair of teeth in other Dicranolomas) comprising two-thirds of one PPL plate and the middle one two one-thirds of adjacent PPL plates ( Figs 29 g-h; note larger scale). The IPL plates of these 'middle teeth' are not evenly thickened, being thinner and fenestrate along the longitudinal line between adjacent PPL cells. In mature and old peristomes the 'middle teeth' are mostly split again to the base along these lines and, moreover, the peristome teeth are so fragile that most teeth will have partly or completely broken off. Because of the entirely different features of the sporogone, Dicranoloma trichopodum does not sit comfortably in Dicranoloma, which is reflected in its classification since its establishment. When established, D. trichopodum was placed in Dicranum like most other species currently in Dicranoloma that were described around that time. However, when other species were transferred first to Leucoloma subg. Dicranoloma and then to Dicranoloma, D. trichopodum remained in Dicranum. Only in the second edition of 'Die natürlichen Pflanzenfamilien' (Brotherus 1924) , when the last few species were transferred, was D. trichopodum transferred from Dicranum to Dicranoloma. However, Sainsbury (1955a) transferred the species back to Dicranum where it has remained ever since.
Because of the presence of a limbidium, albeit mostly very ill-defined, and the very narrow lumina of the stereids in the costa (cf. Renauld 1909) , not to mention its geographic distribution, Dicranoloma trichopodum fits even worse in Dicranum than in Dicranoloma. Also the sporogone is not more similar to anything encountered in Dicranum than in Dicranoloma. In fact, on the basis of its sporogone, in particular the peristome, D. trichopodum does not fit in any recognised genus of the Dicranaceae, while on the basis of the gametophore, which is very similar to that of D. menziesii, it is best accommodated in Dicranoloma. Dixon (1913: 23) synonymised this name with Dicranoloma billarderi. However, D. billarderi is otherwise unknown from Queensland.
Doubtful names
Dicranum billarderi var. latifolia Rodway, Pap. Proc. Roy. Soc. Tasmania 1912 : 102 (1913 . Type: Australia. Tasmania. Cradle Mountain. (not located in Rodway's herbarium). Rodway, Pap. Proc. Roy. Soc. Tasmania 1912 : 102 (1913 No specimens under these names have been found among Rodway's herbarium (HO) and from the descriptions it is not clear to what species they may belong. These names cannot be accommodated in D. billarderi just because they were described as varieties of that species, as especially Tasmanian plants of D. billarderi and D. robustum tend to get confused. Sainsbury (1953 Sainsbury ( , 1955b thought that Dicranum billarderi var. angustinerve might be the same as his Dicranoloma perichaetiale, but could not find a specimen of the former in Rodway's herbarium and found Rodway's (1913) Illustrations: Dixon (1913, pl . 1, fig. 4 According to Index Muscorum ( Van der Wijk et al. 1962) Dicranum calymperoideum was synonymised with Dicranoloma menziesii by Dixon (1913) , but this reference does not check. Dixon (1913) 
Dicranum billarderi var. rigens

